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imm^] mmm 




2001-3091470 




t^:&^i^mmfi^m^bx% ^ \^^mm^ 3-6 (DS^mo)7ji^)im^m b. Rj, 
mim7ji^uym±izm^mm'^^m^bx^^\^\ ub. -m^ d'") 

^cfe^^T^i, Rjp Rj2^ R2i&t>*R22®^'^< iitj 1 ^lii/^D/\df 

[ii^^3] taiB-^^ (I') x^-^n^m^mimmomv^y'h^ 

[lt^^5] B«IH-S$^ (I'") T'^$ti6^^]Sl|a^®:^^^xh 
X\t^(b%^mz^m^t\^^^^Mn^'^^)LbX^M-t^\Ly.Vy9y'^=f'^- 
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X{i^(D^^6?JfCfF^$tl'5i^$:^^fiK^^bT-^W1-§MHC class- 1 i^-^-^^ 

X -e O 6?; {C ^ $ ti 5: ^ ^ U T -r 5 g^iS^^c 
C»^«9] i^t:^mhbT^M$tisil*S8iH«(^g^mtf,. 

[0 0 0 1 ] 

[0 0 0 2] 
[tJ^5f^(D^^g] 

r^m^. mm^^tmit^tcibomm^^^^tLxmc ciass-i^^-s:^® 

*HIS^ffilC|g3^LTVNS„ MHC class- I^^^§:»J-rs ^ hT-, © 

vit^^i)^. ^itbtzmm. ^^^^^mit^y ^ )\y^izmmi^rcmmx^\t. ies^ 
ga^jiatM^y. mitizw^mBn. ^^^^^^itmit^^ )\^^^MM&nti^^m 

Stl, -tie)^MaMaH{ca5f5-t<5i5T:m>^)^MHC class-I^i=-(Cj:UJl5^$n§ 

So 

[0 0 0 3] 

3 {iJE#2 0 0 1 - 3 0 9 1 4 7 0 



oMHc class- ij^^cD^mtf^^rbx is mm(D^mmz^^m^mm^mm 
m^nM^^^tbrzm^izi5\>^x. {stl^mhc cizss-i^j'<D^^^m'^-^ 

z.tx. z.t\.hmm^o^MmM^tm^t^z.t^m^hiim^bx\^^ (lana 

ka, K., Isselbacher, K.J., Khoury, G., and Jay, G. Science 228, 26-30, 1 
985; Tanaka, K., Gorelik, E. , Watanabe, tt., Hozumi, N., and Jay, G. Mol. 
Cell. Biol. 8, 1857-1861, 1988^$:#M) □ 
[0 0 0 4] 

tz.bx. mz c\zss-\^^o%mt. ^(D^^mm,mM(r>mmnn^. ^ 
imn(D-ntLxu::.^h(Dx-&^). z.(DW^x(iy\H^mLBn(Dmm^^i^ 
t^^tx\ Mc c\zss-i^^(D^m^uM-^n^zti)m'^-^n^o \Hm^ 
m&n(Dmm^mmLx\^^mm\m'Dph^tiK mm'f-^mzm^^j^mn^^ 

tbX^tn^\iy^hy^B<D7^if-)iitif^&^o M,ii^mz\,t. ^nvf-^ii, 

m^n^m^^^^fjib. %Kz.nf^-M^km'M^m^bx\^^i)\ ^(D-:ir\^ 

[0 0 0 5] 

MT. vy(Dr^^M\^\z^^-t^m.^^%^um(D^U.hbx. )ci7.vy(nm 
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z(hnmmt^7.vy7'^^M^\^'<)\^o^nw^^nm^^ 

[0 0 0 6] 

yi)^f^(DlSl7-^^)iittimm-^ti^mm. t;^ h>ii7-fe5^;Hb;b>5ft|Hr$n 

r-fe^^-i?(c^t-5^^PMSti^T'feS. auc^f hUn:;^^^>A (trich 
ostatin A) ^02 IC^f (trapoxin) ^ii^<|i$:m(^^feW^{C J: 

^tMmmx'&^. ttz. iihmm&^(D\i7.hy7'7^^'^-if(Dmm'if^^'^ 

yiL-^y hit. h^^s^t/ytmUthm'^r-h^^-f^\^it^m(DYi-trzp^M 

v>/ir y >f -x-f -7j^2^xmM^tirc.toM^ti^fj^^nXB''j. h'yn^^i/y 

'f-m'^^^m^t^zt(D^tit£^m'^^pi^x\^^^o 

[0 0 0 7] 

ximv^iEm\:^mztmmttj:^<Dx. i^imm(D-mtLxiBz^Mc cias 
s-i^^mmizMLx%umi^M^Bt-^mm^&^%o^(D. zntx(Dtz6 

, ^n5:5t^$■ti:-5f§^ti$tlTV^^V^o tJ^oT, i BM^MT'CDMHC class 
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[0 0 0 8] 

t^oT, *|§^{i, eaMMMT'OMHC class- li^-^lgj^tC^tSfEiif^M 



[0 0 0 9] 

^m\t. -m^ (i) . (D, (I") xji (!■") TvT^sti5^>t/^T-h 

[0 0 10] 

[^bs] 




(D 
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[0 0 11] 

at 6] 




(T) 



[0 0 12] 

[{1:7] 




[0 0 13] 

Uts] 




[0 0 14] 

T ;i/ ^ L < ligJ^S ^ -t S z: h * S U T J: V ^J^m^ 1 

7 ffiE#2 001-3091470 



^^^^^^i^tbx-^^t^nTshy^r-^^^'-'^mwMiB^mK class 
mmitLxmps^ti^t^\^\ 

[0 0 15] 

^ (I) (!'") (Z)^C^^{cfev^T, Rjp Rjg. R2i:5:y^R22li> 

t T ck V Nj^^fJc i^G0W.m7)V^)im. X li#^^#;^i^:t^ 7 ;i/ ^ 

^^(D7)i^j]ymtbXl,t. xf-;i/S, yntf;i/«, 

f-;i/g, /\^>>;b^, >f y >''nif;i/S, ^v:/^;i/S, tert-'f^jim. sec-K 

8 2 001-3091470 



[0 0 16] 

-m^ (I) ~ (I'") 0^^:^^^cj3v^T, Rp ^Rm^it, ^ti^nmiLb 
T> ^±{c^miS[ 1 ~ 6 0^^m^^bx% ^ \i^m^mmm i ~ 5 (Da:^7;b^ 

i^mitmB7)v^uym±izm^mmmm^bx%^\<\ z^^of^m^mm 
'ik^m^t^rji^uymtbxit. i,2-7x~i/>g. i,3-7x-i/>s, 2, 

>, 3,4-H°U 2,3-lf 4,5-hrU ^ ^/-U^, 3,4-tfU^S/ 

A,5-h:v^V-uym^mif^ztti'^x^^. 

[0 0 17] 

^T, -13^ (D-d'") (Dit^^xB^n^Am(Di^'^mm'^. ar^z 

, ^M-m^ (II) : 



[^b9] 




(II) 
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[0 0 19] 



(II) 



(^tf, Rjii, -m^ (I) m^tmtm^mt) x^^^n^a-r^jm. 

(III) : 
[0 0 2 0] 

[fbio] 



[0 0 2 1] 

(^cfJ, Rgp R22ii^ ^tl^tl-IS^ (I) ©Rgp R22^i^i^S^^t) T'^$ 
tl-Sa-T^yi?, (IV) : 

[0 0 2 2] 
at 11] 



[0 0 2 3] 

(^tti> ^\t. (I) <Z)R3i:|SIC;S$:^t) T'5^$tl-5i^^^(^a-7^y 




OH 




[0 0 2 4] 



Utl 2] 




(V) 
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[0 0 2 5] 

(V) 

x^B^n^a-7s,jm. ziib-m^ (lO ~ (v) vB^n^An(0a-7 

[0 0 2 6] 

^ig^xh^^>^5^K^^^t-feV>Ttt, -SS^ (II) (D7^ >fm<D&.nif^a^ 

h^^':r^mmmt. -m^ (d (no izm^t^&mti^oLmm^ 

[0 0 2 7] 

^fc-ss^ d") xm^n^m^^-T h^^-f^ mmmt-m^ (o t-®- 

(ID AX)^ (III) ^Cffi^•t'5&S:^H^T4^*;ctM^5:#t^^S^«!Im$:Wi■ 
-5 a-r ^ y ^i:;&ofetj(Z)T'feSo 

_-^^(r") T'^stisfi^^a-^^ (I) T'(D-as^ (ii) ( 
III) \zmmt^&.mf}^\'^-rti^amm^^timv^mm^^-t^r^jmvitt£ 

[0 0 2 8] 

©m.^^j?)^^), ^prjt< t^-^<D7 ^ jmmm\t. ^07 ^ Jmmmtmt£^^Li^ 

x$>^ii\ "to^m^it-m^ (III) ttcit (IV) 0)7 ^ jmco^^-fnti'if^d-i^ 
x&^z.tttmtL^\ 
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[0 0 2 9] 

j:y^^L<ii. mm^m<D7^m<Do^. (IV) i^B^n^^o)^. d- 
mzmmv. m^m^L-mzm^t^. fesvMi, -m^ (in ^t>* (m 

, ^©-fis^ (V) (DT^mii^ jim(DWytm\:'<^ L-i^^mnt^<D 

[0 0 3 0] 
[0 0 3 1] 

IV) (3[)^H^T^^i?ii> mm-m^ (V) (Z)r^y^icS5t^i-5MtFD:^ 
6xh^^^^>a> fesvMi, -nfem:S3xii4(^emi^^fc*matc*ffSb 
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[0 0 3 2] 

^=3rS/;i/T^->, ^XSm'i<Dn'^>(X^Mt^mk7^Jt!}\^if^yWLii^^\i^ 
[0 0 3 3] 

*^^c^-|2^ (I*) ®S^^xh7^^5^K^#fls«, -IK^ (I) 

(V) ®r^>^^©^^«. (I*) ®3^^T-h^ 

r A A o A ^ 

^ V/ o J 

*fc, (I") (Dmv^^h^^zf^mmmt. -m^ (d 

(3D^^^xh^/^^5^K^#i|iCfcl-te-|$^ (III) KBta-r^jm^am 

i)~(iv)(D7^ yi?0^#jt3:, -m^ (I) cD^^^x^^^y5^FE#^^c^3v^ 



1 3 
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[0 0 3 5] 

) o)m^^h^^:f^mmmzi5\f^-m^ (n) iz^^-ra-r^jm^am 

[0 0 3 6] 
[0 0 3 7] 
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[0 0 3 8] 

±IB^^M^^^5^ h 5 K (i U ;!7 y ;i/ ;57 ^ A $: M V ^ "5 :7 5 7 ^ ^ □ "7 
[0 0 3 93 

(Xg2) if^^#5^^{Cj;^m^^/>;:/5^KC!)^fi^ 

(VIII) T'^$n^^^y5=-K^M^^*01/lO»$:DMFlC^^LO.lmMO 

-fai^jyT-^Jir^yj^mm (0-(7-Azaben2otriazol- l -yl)-l, l, 3, 
3-tetramethyIuroiiium hexaf luorophosphate) titQPi. ^^'VSO^^MWi' ^ 

o m^m^. mmmnmrniz. (viio x-B^n^^-^^^vm^^^M 

[0 0 4 0] 



ffiE# 2001-3091470 



[0 0 4 1] 

iz^'')-m^ (I) x*B-^n^^mm^n^o 

[0 0 4 2] 
[0 0 4 3] 
[0 0 4 4] 

-So ^©MHC class- I^i^|gJg{£iif^Mli, H;^ h >xr-fe5^7— ^^^PIW^S 

^nT.hy'fr^^'^-^mmmm^mzmmtmmmmmm. mmmo)^ 

1 6 ffi|iE4t 2001-3091470 
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o 

[0 0 4 5] 

0. 1-5 Omg/k gCDlSffl, ^ L<{i, 0. 5~ 1 0 mg/k gCD^fflP*? 

\zm^^<Dis^-mmx^^}. m.m\z^nxn^t^t^tL\>\ z.<D^m%mm\t 

m^-^n^mmm^Mxx. n^mmzmt^mmtt^zti^x^^, mmm 
j^mz^ti^0x:^^0x. ^m0n^mm'^mMt^z.ttf^-^mx:&^t>\ ^ 

o 

[0 0 4 6] 

':f^mmii^<D:^t^mnrz^mm^. fiPt., mc class- ij^^^mumm 

a 

[0 0 4 7] 

Aib:2-T^ y-f VE^, Asu(NHOH) :2-7 ^ 7 -8-t KD ^ ^ ^ ^H^, A 
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:^)\/if^ym. Acc7: i-7^j>y^u^zf^y-i-iJJiif^yB. kccs: i-r ^ J 

^Uit^ ^y-\-fS)\^if^yWi. \kW.\-7 ^ J ^ y ^y-l-iiJlif^yWi. 2Ain: 2- 

yy-y 

[0 0 4 8] 

CHAP-15; cyclo ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- 
Xgl Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mmol ) §r 
DMF ( 10 mL ) {C^j^U, 7!K?&TH0Bt H«0 ( 766 mg, 5.0 lamol ) , BOP ( 3.3 g 
,7.5 mmol ), h»;x5^;i/7$> ( L75 jL, 12.5 mmol 2^r^M^b 

ij>f)\,^xi'^V^'7y^- ( CHCI3 / .;sOH=99 / i)t:m^L. W^mit^m.m 

g ( 62% )m^mntLxnfz. 

Rf= 0.83 ( CHC13 / MeOH= 9/1) ^ 

[0 0 4 9] 
Xm H-L-Phe-D-Pro-OtBu 
Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mnol ) $:Pd-Cl:M V^Tgfi?tfi, I^BMji 

0.853 g, ( 86% )^nfc, 

Rf= 0.50 ( CHCI3 / HeOH= 9 / 1) 

[0 0 5 0] 
Xg3 Z-Aib-L-Phe-D-Pro-OtBu - 

H-L-Phe-D-Pro-OtBu ( 0.853 g. 2.68 nmol )i:Z-Aib-OH ( 954 mg, 4.02 mm 

( CHCI3 / MeOH= 99 / 1)-^ ffl^b. g ( 85% ) 
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Rf= 0.75 ( CHCI3 / MeOH= 9 / 1) 

[0 0 5 1] 
Xg4 H-Aib-L-Phe-D-Pro-OtBu 
Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) $:Pd-C$:ffi V^rgfiptf^, ^ 

%NaHCO3Ti4if0t@^^x^;i/(CttffiL'fec ttffi^glrNagCOgT'lgji^, mm. ^IB 

g. 1.80 mmol ( 79% 
Rf= 0.50 ( CHCI3 / MeOH= 9 / 1) 
[0 0 5 2] 

Xg5 Boc-L-Asu (OBz 1 ) -A i b-L-Phe-D-Pro-OtBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1,80 mmol ) i:Boc-L-Asu(OBzl)-OH (1. 

02 g, 2.70 mmol ) ?:i:fBXei(D5?^{C J: U iH^ U fe„ ?fi^#f S: 7 ^ 7 i/ 
^)il^)V^U'7h^^y^ - ( CHCI3 / MeOH= 49 / DX'ffiSSL, mBit^<\^29 

3 og a2%)^mr=.o 

Rf= 0.71 ( CHCI3 / MeOH= 9 / 1 ) 
[0 0 5 3] 

XMS H-L-Asu (OBz 1 ) -A i b-L-Phe-D-Pr o-OH . TFA 

Boc-L-Asu(OBzl)-Aib-L-Phe-D-Pro-OtBu ( 993 mg, 1.30 mmol ) {C h U 
:i-amm (3 ml) §:^?^TT**D;i, Bocgfe J:Ot^H:/f-;i/XXT-;K^^5SI:2^ 

xmitL, %^%mLt=.. ^aBi'i:-^ti737ffig, (78%) $:#fc„ 

HPLC; Rt=8.66 min (column; Wako pak C4, 4.6x150 mm, 30-100% linear grad 

lent 

CH3CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 
[0 0 5 4] 

X3g7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(OBzl)-Aib-L-Phe-D-Pro-OH TFA ( 30 mg, 0.042 mmol )$:DMF ( 400 
mL) icm^^it, 0.1 m(Dmm:.U^^0WL-^Lfco DMF^?g[{ClO%DIEA/DMF ( 
0.3 mL, 0.17 mmol )feJ;t>*HATU (25 mg, 0.066 mmol ) IrjDX., ^ST'30^r^ 
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rmWbtz. *l7KMgS04 x^^m^. mm. m^m^yy )\^^ 

h^97'r- ( CHCI3 /MeOH=99 / l)T'!|f|^L, ^IB^fc^tllSl mg (61%) 
Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18.15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear gradi 
ent 

CH3CN / 0.1% TFA over 30 min, flow rate 1.0 mL / min ) 
[0 0 5 5] 

XgS cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cycle ( -L-Asu(OBzI)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol )$:^^ 
y-;i/5 mUC^^^-fr, Pd-C^Mv^T^MJi^^Ci;^J/<>i;;^x;^x;^g$:|^56 
Lfc. mmE\^^A^^\ Pd-C$:jiigL^^7-;i/$:ti^U, ^ia{b^tH24 mg 
(97%) 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear grad 
lent 

CH3CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 
[0 0 5 6] 

X^9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) §:DMF (3 mL 
) {C^^L^?^T> t: ^Uirty)h7^.yMBM ( 86 mg, 1,24 mmol ), HOBt H 
gO ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )^1M7L. hUx^;i/7 
^> ( 0.24 mL, 1.74 mmol )^W^lMLf=., 2^^^%.. B.]^W,^imL\vi!Lt 
bt=.(D*>. LH-20 (2x85cm):^j^A (^ffi^DMF) IC J: U^l^t^Co ^^^iifCj: 

^}mmit^^% mg (74%) ^mr^. 

HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear gr 
adient CH3CN / 0.1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H )+ 
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[0 0 5 7] 

(MMMl) CHAP -54; cycio ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- )(D^^ 

HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear gradi 
ent CH3CN/0.1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 
[0 0 5 8] 

CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) 0)^^ 
±IHCHAP-150^^^JCm D-^^ b fco 

HPLC: Rt=18.25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear gradi 
ent CH3CN/0.1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 
[0 0 5 9] 

(Hi^MS) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) 
±iaCHAP-150-^^55S(C^pD^^tfeo 

HPLC: Rt=19.24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear gr 
adient CH^CN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 
[0 0 6 0] 

(IISfeM4) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) (D^m 
±IBCHAP-15®^^!g^{cm btcL. 

HPir? I7t = 1» 79 min f rnliimn* FJolrn naV ri» A RvAKn mm ^\-^ (\l\0/. linaor 

... ..iw - « ^v^.tu «•»-. y WW* M>«.a - iT««..w i^M.. WAV, T.V'^XW ■»"» , V XW/U ^ m. 

adient CHgCN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=584 ( M+H )+ 
[0 0 6 1 ] 

(HiSMS) CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) (D^^ 
±faCHAP-15(D-^fig^{C^ U 

HPLC: Rt=18.20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear gr 
adient CHgCN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
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FAB-MS: m/2=590 ( M+H )+ 
[0 0 6 2] 

CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f)-L-Phe-D-Pro- )(D^ 

HPLC: Rt=16.26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear g 
radient CHgCN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
[0 0 6 3] 

CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- 
±IHCHAP-15(^^^?5S{cm CJ^^ L T^c. 

HPLC: Rt=17.13 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear gr 
adient CHgCN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
[0 0 6 4] 

(lligM8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-)©-^^ 
±fHCHAP-15(^^^?5fe{cm i:;^^ b fee 

HPLC: Rt=19.07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear gr 
adient CH3CN / 0.1%TFA over 30 nin, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 
[0 0 6 5] 

CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)<Z)-^fiK 
±fBCHAP-15(Z)^^^lC^ D^^!^ U fe = 

HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear gr 
adient CH3CN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
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FAB-MS: in/2=598 ( M+H ) + 
[0 0 6 6] 

i^MM 1 0 ) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-I le-D-Pip-). 
CHAP-87 ; eye 1 0 (-L-Asu (NHOH) -D-Cha -L- 1 1 e-L-P ip-)(D^^ 
Xni Boe-L-Ile-D,L-Pip-OBzl 

Boe-L-Ile-OH 1/2 HgO (3.92 g, 16.8 mmol), H-D,L-Pip-OBzl HCl (3.57 g, 
12 mmol)j3J:t/HATU (7.75 g, 18 mmol)$:DMF (15 mL)lC^^^$-ti:, ^K^^TEtgN 
(4.76 mL, 30 mmol)^M^, m^^UVmWLrc. KJ^m^mm^. 
(120 mDT'ttffiL, 10%^X>^7K^M, 4%NaHCO37K^?0L, mm:k^yi^X^tn 

^> y^yi/a.^U'^h^^y^ - (3.5 X 20 cm, mmmm CHCI3 / MeOH=99 
/ l)lCj:oT5^I^L/Boe-L-Ile-D,L-Pip-OBzl (5.90 g, 13.8 mmol,lR^ 97%) 

Rf = 0.50 (CHCI3 / MeOH=49 / 1) 

[0 0 6 7] 
X@2 Boe-D-Cha-L-Ile-D,L-Pip-OBzl 

Boe-L-Ile-D,L-Pip-OBzl (432 mg, 1 mmol)$:TFA (3 ral)iZ^Mb. 3!K?^T30 
^mULt^. S.J^m^^^^. MJET^!^bH-L-Ile-D,L-Pip-OBzl TFA (638 mg 
, JR^ UA%)^mrzo Ztl^. DMF (5 mL){C^^^Sit, Boc-D-Cha-QH (326 mg, 
1.2 mmol)$:iIIx., i^V^T*?^T HOBt HgO (230 mg, 1.5 mmol, 1.5 ^M), Et3N 
(0.52 mL, 3.7 mmol, 3.7 ^4), BOP (663 mg, 1.5mmol, 1.5^fi) $:irtlx.. ^ 

uxnb^mmwbt^o m^'m^mmbtz^. 0i?x5^;i/ doo mUT-jaaju, lo 
%^x>^7K^M> 4%NaHC03*^m, m^:k^yi^x^ti'eti2mm^b. mm-r 

f^y^- (2.4 X 14 em, mfm% CHCI3 / MeOH=99 / 1)IC J: oT^^S^UBoe 
-D-Cha-L-Ile-D,L-Pip-OBzl (565 mg, 0.96 mmol.lR^ 96%) 7 -i^^tl^rfl 

Rf = 0.27 (CHCI3 / MeOH = 49 / 1) 
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[0 0 6 8] 
Xg3 Boc-D-Cha-L-Ile-D,L-Pip-OH 
Boc-D-Cha-L-IIe-D,L-Pip-OBzl (565 mg, 0.96 mmol)^MeOH (10 mL)fC^^L 

. pd-cM^ (250 nig)^M^. yi^m%mrx^immmwv^yi^)ij^7.i'jvm^ 
^^br^o ?d-mm^mMLrzm. ^^on^^^bM^nmLx. soc-D-cha-L-i 

le-D,L-Pip-OH (459 mg, 0.93 mmol, iR^ d7%) y - I^'^m^mtco 
[0 0 6 9] 

Xg4 Boc-D-Cha-L- 1 1 e-D , L-P i p-L-Asu (OBz 1 ) -OTmse 

Boc-L-Asu(OBzl)-OTmse (535 mg, 1.1 mmol, 1.2SM) {C3jfc?^TTFA (3 mL) ^ 
AUX., 30^^^?gT'iJ:gLBocS(D|^*$:fcr;5iofc, TFAWS=^, mBrnMb 
H-L-Asu (OBz 1) -OTmse TFA ^V^fl^^mtz. 3tlS:DMF (5 mL){C^^$ii:, Boc-D- 
Gha-L-Ile-D,L-Pip-OH (459 mg, 0.93 ^nol)^j]a^. Mv^T*?^T HOBt HgO (2 
13 mg, 1.4 mmol, 1.5 S*) , BOP (616 mg, 1.4 mmol, 1.5 ^4), EtgN (0.48 

mL, 3.5 mmol, 3.7 nm)^m^. ^uv i5mmmw b fz . Ej^m^mmbfz^ 
. wxf-A' (100 mDT'ttffiu, io%'y:j^ymyi^mm. 4%NaHco3;!K^?K> mm 
iki^yi^^v tn'eti2mmmb. ^m'r^:^iy^j^v^m^. mm:r.^ji^^^b 

fco 75 7i/i^nvS^^>'^'- ( 2.4 X 20 cm, M^^^ CHC 

I3 / MeOH=99 / 1) {C J; o T^|g LBoc-D-Cha-L-I le-D,L-Pip-L-Asu(0Bzl)-0Tms 
e (813 mg, 0.93 mmol, IR^ imm^^^mtzo 
Rf = 0.20 (CHCI3 / MeOH=49 / 1) 
[0 0 7 0] 

X^5 H-D-Cha-L- 1 1 e-D , L-P 1 p-L-Asu (OBz 1 ) -OH TFA 

Boc-D-Cha-L- II e-D, L-P ip-L-Asu (OBz 1) -OTmse (813 mg, 0.95 mmol)$:DMF (2 
niL)(C^^L/^ IM tetrabutylammonium fluoride THF^?gc (4 mL, 4 mmol, 4^ft 

X. mmzbtc^. Mx^;KlOO mDT'ttffiLfco lt^xf-;uM$:ll?D:ti^7K 

^, Boc-D-Cha-L-IIe-D,L-Pip-L-Asu(OBzl)-OH (696 mg, 0.91 mmol.JlX^ 21%) 
^rfifco Boc-D-Cha-L- II e-D, L-P i p-L-Asu (OBz 1) -OH (696 mg, 0.91 mmol)(C7fc?^ 

2 4 2001-3091470 



11-053851 



, x-x;i/-;5?fix-x;i/ {i : io)^m:^mit-^it. MM. mzr^Mb. H-D-c 

ha-L-Ile-D,L-Pip-L-Asu(0B2l)-0H TFA (752 mg, 0.91 mmol.jR^ 10056) 

o 

[0 0 7 1] 

XUS eye 1 o (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D , L-P i p-) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH TFA (752 mg, 0.91 mmol)§:DMF (5 m 
DlzmMb. ^(Dm mL§:DMF (455mL, 0.4 mM){CA*l, HATU (104 mg, 1.5SS 
), DIEA(0.63 mL, 4S4)(Z)DMF (10 mimm 1 mL ^Mk.. ^^X'mmmWL 

r=.o mmo^mi^^mm^JML. mit^j^^n^r^. Rjd:M^mmbrcm. mm 

x^;i/ (100 mL)T'^6ajL, 10%^x>^A^?K> 4%NaHC03}(K^?g. |gfD:^i^7K 

^^m^. y^ytyrL^U-rh^^y^- (2.4 X 40 cm, mm^m CHCI3 / Me 
0H=99 / l)(Cj:oT:0il)^|J{L/CycIo(-L-Asu(OBzl)-D-Cha-L-Ile-D-Pip-) (90 
mg, 0.14 mmol, JR^ 18%). cyclo(-L-Asu(0B2l)-D-Cha-L-Ile-D,L-Pip-) (200 
mg, 0.31 mmol.jR^ AO%)^mt=.o 

[0 0 7 2] 
eye 1 o (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D-P i p-) 
Rf = 0.45 (CHCI3 / MeOH = 9 / 1) 

HPLC : Rt=19.40 min (column: wakosil 5C4, 4.5 x 150 mm, 37-100% linear g 
radient CH^CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-L-P i p-) 
Rf = 0.45 (CHCI3 / MeOH = 9 / 1) 

HPLC: Rt=18.80 min (eolumn : wakosil 5C4, 4.5 x 150 mm, 37-100% linear g 
radient CH3CN / 0.1% TFA over 30 min) 
[0 0 7 3] 

XW eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-D-P i p-) , 
" eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-D , L-P i p-) 
eye lo (-L-Asu (OBz 1) -D-Cha-L- II e-D-P ip-) (90 mg, 0.14 mmol), cyelo(-L-As 
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u(OBzl)-D-Cha-L-Ile-D,L-Pip-) (200 mg, 0.31 mmol) $:-etl€4xMeOH (5 mL), 
MeOH-DMF (10: DKmMb. Pd-CM^ (250 mg)$:MA, TK^^SSTT'lS^r^^ 

^MbX. cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol.lR^ 85 
%)^ cycIo(-L-Asu(OH)-D-Cha-L-Ile-D,L-Pip-) (170 mg, G.31 mmol,lR^ 99%) 

[0 0 74] 
eye 1 0 (-L-ASU (OH) -D-Cha-L-1 1 e-D-P ip-) 

HPLC : Rt=12.64 min (column: wakosil 5C4, 4.5 x 150 mm, 37-100% linear g 
radient CH3CN / 0.156 TFA over 30 min) 
eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC: Rt=9.48 min (eolumn : wakosil 5C4, 4.5 x 150 mm, 37-100% linear gr 
ad lent CH3CN / 0.1% TFA over 30 min) 
[0 0 7 5] 

XgS eye 1 0 (-L-Asu (NHOH) -D-Cha-L- 1 1 e-D-P i p-) , 
eye 1 0 (-L-Asu (NHOH) -D-Cha-L- II e-D , L-P i p-) 
eycl 0 (-L-Asu (OH) -D-Cha-L- II e-D-P ip-) (76 mg, 0.14 mmol,), eyclo(-L-Asu 
(OH) -D-Cha-L- II e-D, L-P ip-) (170 mg, 0.31 mmol,)?:, ^tl^tlDMF (3 mL)JC 
mMb. HOBt HgO (LDLD<*::32 mg, 0,21 mmol, 1.5^*, LDLD.LDLL mixture^ 
:71 mg, 0.47 mmol, 1.5 ^fi), NHgOH HCl (LDLD#: : 49 mg, 0.70 mmol, 5^ 
LDLD.LDLL mixture^: 108 mg, 1.6 mmol, 5 ^M)^lM^> :^?&TBOP (LDL 

• Qf^ ma (\ 91 mmnl 1 ^^5-*. I HI HI HI I m i Ytiirft^fc ? 90fi me. (1 47 mmol. 

1.5^ft),Et3N (LDLDf!|s: 0.12 mL, 0.84 mmol, 6^ft, LDLD,LDLL mixture^: 0 
.20 mL, 1.86 mmol, 6 ^ft) AmmmWbtzo I^J^mj^. ^^btcEt^ 

N m^mi^bdnF^^^btc^. LDLD^liSephadex LH-20 (2.4 x 85 em, DMF) 
^JVmMi^^MZXmm> i^J^l^ii U eye l o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-D-P i p-) 
(20 mg, 0.035 ramol)$:#fe, LDLD.LDLL mixture^ijsli, ^^fi^MeOHtC^^U/HPLC 
(eolumn : YMC-Pack C8 10 x 250 mm, 37% CHgCN/ 0.1% TFA) V^T5^|^ 
?i^l2iibcyclo(-L-Asu(NHOH)-D-C'na-L-Ile-D-Pip-)(27 iag, 0.047 mmol, 
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100%), cyclo(-L-Asu(NffOH)-D-Cha-L-Ile-L-Pip-)(51 mg, 0.090 mmol,^;^ 93% 

[0 0 7 6] 
eye 1 0 (-L-Asu (NHOH) -D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=21.34 min (eolumn : wakosi 1 II 5C18, 4.5 x 150 mm, 10-1005^ linea 
r gradient CH3CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu (NHOH) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18.79 min (eolumn: wakosil II 5C18, 4.5 x 150 mm, lO-lOOX linea 
r gradient CH3CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 
[0 0 7 7] 

(MMi^l 1) CHAP-84; eye lo (-L-Asu (NHOH) -D-Cha -L-Leu-L-Pip-). CHAP-85; 
eye lo (-L-Asu (NHOH) -D-Cha -L-Leu-D-Pip-) (D^^ 

nmmv<T'h^^-:r^\^(D^^it, mmmi 0 (chap86, chaps?) {c^pdt^to 

fee fe^L, Boe-L-Leu-D,L-Pip-OBzl0-^^^CoV^T^i, BOP^^ (1.5 ^M), 
HOBt HgO (1.5^4) $:MV^fe. 

[0 0 7 8] 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-D-P i p-) 

HPLC: Rt=20.89 min (eolumn: wakosil II 5C18, 4.5 x 150 mm, 10-10056 line 
argradient CH3CN / 0.1% TFA over 30 min) 
eye I o (-L-Asu (NHOH) -D-Cha-L-Leu-L-P i p-) 

HPLC: Rt=18.33 min (eolumn: wakosil II 5C18, 4.5 x 150 mm, 10-100% line 
ar gradient CH3CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H] + 
[0 0 7 9] 

iMMMl 2) CHAP-78; eye lo (-L-Asu (NHOH) -D-Cha-L-Cha-L-Pip-), CHAP-79;c 
ye 1 0 (-L-Asu (NHOH) -D-Cha-L-Cha-D-P ip-)(D^^ 

nmm'^^h^^-f^y^o^mit. mmmio (chap86, chaps?) {cmi:T=fTo 

fee fefc'L, Boe-L-Cha-D,L-Pip-OBzlCD'^^^CoV^T^i, DCC (1.3^*), HOBt 
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HgO (1.3^M)$:MV^feo 
[0 0 8 0] 

cyclo(-L-Asu(NHOH)-D-Cha-L-Cha -D-Pip-) 

HPLC : Rt=26.20 min (column: wakosil II 5C18, 4.5 x 150 mm, 10-10056 line 
ar gradient CHgCN / 0.l5i TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -L-P i p-) 

HPLC : Rt=23.36 min (eolumn : wakosil II 5C18, 4.5 x 150 mm, lO-lOO^K line 
ar gradient CH3CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H]+ 
[0 0 8 1] 

(Dm^^h^^^^]^mmi^^^m^-&^:itx\ mhc class- i^^-^-i^^^i^^iE 

[0 0 8 2] 

\>\ 37°C, TK^^tl^Ufc-Y^^riK-^-^rMvxT^fo 

'wo 

[0 0 8 3] 

^mt^m^t. ^4?)i/'^^;i/X;i/;tx:¥$/ K(DMSO)tC^PL, ^i^lOO mMXttlO 

oizmmL. mm5 mg/mi (16.54 mM) (Dmmmizmmbtz. hv^y^^^^ykit 
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[0 0 8 4] 

trrfH0B16/BL60jiS§:5OOOM/well®M^^T'9 6 7tv>f ^ n U- hlZW 
Mb. #welI^^»J±|a®^^200/ilcfJT', 2 4^^^#Lfc#, S^i^^b^i^© 

[0 0 8 5] 

^^btzmmmm^Z^^bX^^^^MC class- ^^T(^:i^^T'?i^ 
btzo -^m^tbX. -^^T^mm class-I^^{C^t'5i5t<*iT'fee^H-2K^D 

y-fi-^^^ hty^-ifnypzL^-h (r^iK5& ; BRL^±) $:M/S$-a:fe3 ± 
fH0:&^T'^fi$tlfei^^^-:^^^ hS/^-if*$:, mntbX. 4-methylum 
belliferyl-i3-D-galactoside (rf?IK«a : BS^7t:^:J!7^'f x«y ^) $:mv^, BM 
^}^^(D^^mzmmt^W:yt^m (Mjg : SeSnm, m3^: 450nm) l:V>r^n^l/ 

t&IB®-?^*i<*:?:^i&n-ti:r{c, "thMim bmf^^mb. zmiOvtelUz 

i3\<^xm^^ti^m%^m^/^v ^ v^y \^o)yiimtbtc. mmzm^^n^m 

[0 0 8 6] 

^mit^^oymm^^tbtzm^^mmtb. z<Dmizn^^xf^mb 
Tv^sMHc ci^ss-i^^m^m^m^mmutbtz:, ^^mt^momuammiz 
m^. i§^LTv^^MHc class- mm(Dmmm^ I tt^mMux 
mb. ^mt^mm^^mimm^r.i§izi^mt^m^ (cx2) T-jtieufc^ 
^mno)mv<T-h^^:/^ mmmzMtmrni^moy-'m^m i ic^tc ^ 

OymilZBtm^T-h'y^zf^ FMtl^jMHC class-I:9^^(Z)|gli{Eii^S'|4{CM 
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[0 0 8 7] 





[ 1-4 ^Cv >^ X ^ 


PR API 5 


33 2 nM 




5 67 nM 




5 38 nM 


v/IlnJr » 1 


2 76 nM 


PHAPTfi 
V/IXrVl /D 


1 88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAF87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 



[0 0 8 8] 

(MM^ 2 ) histone deacetylase^^PIW^ft 
[0 0 8 9] 

\l7.Vy'T7'Z'f-=7-'i<nmU\tm^mz\t^m^ (J. Biol. Chem.ZeS, 171 

74-17179, 1990) (Dtmzw^xn^tz. mm\m6/Bi6mm'^^^^nmbtz 

^(Dii^Mbtzo M5:HDA buffer (15 mM U>^::^U'>A, 5%^U -fen-;!/, 
0.2 mM EDTA, 10^ 2-mercaptoethanol , pH 7.5) IZMMb, ii^^V^^ Xht::. 
^, iivCi^T'^^rmi* (2500Xg, 10 min) , 1 M m^2^^A^^'^^^^^^^'^^'^^ 
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buffer{c:g^^L, ^JUUMX^m buffer{C^^5^^L/. ffihistone deacetyla 
[0 0 9 0] 

S^^lLT, -a-^S^^y^K; ftjacetylated histone H4 peptide$:Mt^ 
Z(D [%] acetylated histone H4 peptideti, L X h >H40Np|^^:/^ K ; SG 
RGKGGKGLGKGGAKRHRKVC iCmzitt/^kT-^ y k-^iiXh^) ^^^b. SH-jte^fcgt 

[0 0 9 1] 

NtSZl^tCjcU^fofe (iS/S^ttlOO/Eil) „ M/S5:25ial(Z)lM HCl, 0.2 M 
gt^$:«T'±*?), mm^f^X^ ft] acetate ^S^^x5^;i/T'Mai L 

Cmi^^n-otzo mm^mt. ^mmiZ^a ^histone deacetylase^^^g^IrS 

o%mmt^mmxmbtz (mmmmm o 
T.hy^'r^^'^'-^mmmmf^mzmn^z.ttimu-^nrc.. 



3 1 



[0 0 9 2] 







CHAP15 


5.17 nM 


CHAP54 


3.02 nM 


CHAP55 


2.19 nM 


CHAP71 


2.14 nM 


CHAP76 


3.99 nM 


CHAP78 


3.88 nM 


CHAP79 


3.90 nM 


CHAPS 1 


0.980 nM 


CHAP82 


1.12 nM 


CHAP83 


1.95 nM 


CHAP84 


2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3.14 nM 


CHAP87 


1.98 nM 


CHAP90 


2.75 nM 


CHAP91 


1.20 nM 



[0 0 9 3] 

:^mm<Dm^T'h^^-:^^ mmi^^xit'tcDm^mzmm-^ti^i^it. "torn 
nr=.iiy^hy7'7^^^~-^mmmm'i^mzjjmbx. mhc class- i^^^igj^fe 

mmmc class- i^^^mi&i^i^M^mMLx. ^^^iz^^mmm(Dm^^ 

*g4JP-.5l k s:,ri-f^ Vtm^H:/T\l^ T k >y 4» C=i _ 4/ffl»*ltH^(.+ -rffJifelito^.* ±. /Tk -75 

fes0T% ■^^m^tmm^himx^x. ^%mm\z.n\^x\t. mummm 
[mi] 



3 2 
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1-0 5 3 8 5 1 



[02] 



S^^l- 1 1 -0 5 3 8 5 1 



mm 

[MB] gaiffi^MT'(DMHC class- l^^^|g3^fcMt^{Ejif^MS:^t-t:;^ 
[fbi] 




1 



#5p 1 1-0 5 3 8 5 1 



1] 




(Rpd3) 



(GcnS) 




/ \ 



S^^l 1 -0 5 3 8 5 1 




.r 
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